Small vessel pathology and coronary hemodynamics in patients with microvascular angina.
We studied the ultrastructure of cardiac myocytes and small blood vessels obtained by endomyocardial biopsy from 21 patients with microvascular angina. Ischemic ST segment depression during atrial pacing was recognised in all the patients who had normal coronary arteriograms and biopsy tissues were examined by light and electron microscopy. In patients with microvascular angina, insufficient increases in coronary sinus blood flow and in myocardial oxygen consumption measured with a Webster's catheter were apparent during atrial pacing. Biopsy samples under the light microscope showed evidence of myocardial hypertrophy and sclerosis of small arteries and arterioles with perivascular fibrosis in 18 of 19 (95%) patients. Electron microscopy revealed that many endothelial nuclei in capillaries were swollen and that lumina of small arteries and arterioles were irregularly narrowed with proliferated and deformed medial smooth muscle cells. These findings suggest that disturbances in the coronary microcirculation in these patients is responsible for the ischemic changes in electrocardiograms.